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pass through the edge of a spherical lens are brought together,
to focus, at a point nearer the lens than are those which pass
through the central portion, a condition known as spherical
aberration. Both of these conditions are largely overcome by
using lenses in pairs so related in composition and shape that one
neutralizes much of the aberration caused by the other. In
reality such an arrangement brings but two colors to a common
focus and corrects but one zone for spherical aberration. If
correction is made for the axial zone, the defect becomes rapidly
more serious as either the curvature or the diameter of the active
portion of the lens is increased. The shorter the telescope, the
shorter the possible focal length and the greater the lens-curva-
ture demanded; but with any given lens combination, the in-
strument maker has only the choice of two evils; to obtain better
illumination (requiring a larger active lens aperture) at the
expense of the definition, or better definition (which demands a
smaller active lens aperture and less aberration) at the expense
of the illumination. Both are essential and the manufacturer
makes such a compromise as he thinks best for each type of in-
strument. The outer and more erratic rays are absorbed by
black, circular diaphragms. The active aperture of the tele-
scope is therefore the diameter of the effective portion of the
objective, i.e., of that portion through which light that reaches
the eye has passed, and not necessarily the diameter of the
objective.
The active aperture may be roughly determined by directing
the telescope at the sky and moving a pointer over the surface
of the objective so that it can be seen in the small illuminated
circle which will be noticed at the opening of the eye end when
the head is drawn back a short distance from the telescope. If
the pointer is moved until it just disappears from view and the
distance from it to the edge of the object-glass measured, the
active aperture can be computed by subtracting twice the distance
from the diameter of the objective. A hand magnifier will be of
assistance in viewing the image of the objective.1
1 BAKER, I. 0., Engineers' surveying instruments.